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Preliminary electrode mesh comparisons
Performance similarity between 325-mesh and 200-mesh electrodes
As stated in the main text, the two prototype ROMIACs are deemed “nearly identical”. The
only difference between the two instruments in the final study is the fineness of mesh used for the
electrodes. In the final study, ROMIAC1 used 325-mesh for its electrodes, while ROMIAC2 used
200-mesh for its electrodes.
Initially, both ROMIACs had 325-mesh electrodes, but one pair of 325-mesh electrodes was
damaged during assembly. Consequently, there were only enough available pairs of 325-mesh elec-
trode for one ROMIAC. There were not enough available pairs of other meshes for both ROMIACs
to have the same electrode mesh fineness, so preliminary measurements were made to see if there
would be a large difference in transmission efficiency (in the same given ROMIAC) between using a
pair of 325-mesh and 200-mesh electrodes. The transmission efficiency of TDDAB monomer (1.70
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Figure S1: Transmission efficiency measurements of TDDAB monomer through ROMIAC1 using
200-mesh and 325-mesh. Error bars represent 2 standard deviations of triplicate measurements.
nm mobility-equivalent diameter) was measured for ROMIAC1 using 325-mesh electrodes and 200-
mesh electrodes. The results in Fig. S1 show that ROMIAC1 would achieve ∼13% transmission
efficiency of TDDAB monomer whether it used 200-mesh or 325-mesh electrodes. Since there was
not a large observed difference in performance, it was deemed acceptable for ROMIAC1 to use
325-mesh and ROMIAC2 to use 200-mesh in the final study.
Performance similarity between upper electrodes with and without hole
Preliminary measurements also sought to answer the question of whether the aerosol outlet tubing
resting directly on a mesh would negatively impact transmission efficiency. It was thought that
the mesh would act like a fine screen filter, causing particle losses as particles exit the classifi-
cation region and pass through the mesh into the outlet tubing. A pair of 500-mesh electrodes
were used in these measurements. First, ROMIAC1 was outfitted with the 500-mesh electrodes as
originally constructed, with no hole (Fig. S2a) and then TDDAB monomer transmission efficiency
measurements were conducted. Then a hole was cut out in the 500-mesh upper electrode for the
aerosol outlet tubing (Fig. S2b) and the transmission efficiency of TDDAB monomer was measured
again. The results in Fig. S3 show that ROMIAC1 would achieve ∼10.5% transmission efficiency
of TDDAB monomer whether or not a 500-mesh upper electrode had a hole cut out for the aerosol
2
a) b) 
Figure S2: 500-mesh upper electrode with (a) no hole cut out for the aerosol outlet tubing and (b)
with hole cut out for aerosol outlet tubing.
outlet tubing.
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Figure S3: Transmission efficiency measurements of TDDAB monomer through ROMIAC1 using
500-mesh electrodes without and with a hole cut in the upper electrode for the aerosol outlet tubing.
Error bars represent 2 standard deviations of triplicate measurements.
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Detailed results
The following tables list detailed results from every measurement from the simulations and the
experiments. The subscript “ref” pertains to the reference properties of the particle coming out of
the source (first) classifier in tandem classifier setups. The subscript “avg” means average. “RSD”
means relative standard deviation. RSD values represent precision, not accuracy. The RSD values
for flow rates were calculated from repeated measurements during the course of an experiment.
RSD values for β, δ, Rnd,nom are calculated from propagation of the flow rate RSD values. RSD
values for fZ , fβ, σ
2
distor, ηtrans, R, and R/Rnd were calculated from repeated measurements (at
least 3) of a given Qa/Qcf/DZ combination.
4
Table S1: Detailed simulation results.
D Z ,nom Z nom 1/Z nom Dnom V *nom Pémig Q a,nom Q cf,nom Rnd,nom b nom h trans f b f Z s 2 theo s 2 distor Ravg R/Rnd,nom
[m] [m2/Vs] [Vs/m2] [m2/s] [V] [lpm] [lpm]
1.16E-09 1.52E-04 6.58E+03 3.90E-06 5.64E+01 2.20E+03 1.7 34.3 20.18 0.05 0.01 0.91 1.06 5.47E-05 4.27E-04 13.06 0.65
1.47E-09 9.47E-05 1.06E+04 2.43E-06 9.06E+01 3.53E+03 1.7 34.3 20.18 0.05 0.03 1.00 1.06 3.75E-05 2.70E-04 13.91 0.69
1.70E-09 7.08E-05 1.41E+04 1.82E-06 1.21E+02 4.71E+03 1.7 34.3 20.18 0.05 0.05 1.00 1.06 2.80E-05 2.33E-04 14.30 0.71
5.00E-09 8.26E-06 1.21E+05 2.12E-07 1.04E+03 4.04E+04 1.7 34.3 20.18 0.05 0.18 1.00 1.06 3.27E-06 1.33E-04 15.68 0.78
1.00E-08 2.09E-06 4.78E+05 5.37E-08 4.10E+03 1.60E+05 1.7 34.3 20.18 0.05 0.23 1.00 1.06 8.28E-07 1.27E-04 15.68 0.78
1.20E-08 1.46E-06 6.85E+05 3.75E-08 5.87E+03 2.29E+05 1.7 34.3 20.18 0.05 0.23 1.00 1.06 5.78E-07 1.24E-04 15.58 0.77
1.16E-09 1.52E-04 6.58E+03 3.90E-06 2.19E+01 8.52E+02 2 13.3 6.65 0.15 0.06 0.83 1.07 3.92E-04 5.02E-04 6.46 0.97
1.47E-09 9.47E-05 1.06E+04 2.43E-06 3.51E+01 1.37E+03 2 13.3 6.65 0.15 0.12 0.79 1.07 2.33E-04 3.83E-04 6.91 1.04
1.70E-09 7.08E-05 1.41E+04 1.82E-06 4.69E+01 1.83E+03 2 13.3 6.65 0.15 0.17 0.77 1.07 1.70E-04 3.52E-04 7.07 1.06
5.00E-09 8.26E-06 1.21E+05 2.12E-07 4.03E+02 1.57E+04 2 13.3 6.65 0.15 0.51 0.71 1.06 1.81E-05 3.15E-04 7.78 1.17
1.00E-08 2.09E-06 4.78E+05 5.37E-08 1.59E+03 6.19E+04 2 13.3 6.65 0.15 0.58 0.71 1.06 4.63E-06 2.15E-04 7.70 1.16
2.00E-08 5.37E-07 1.86E+06 1.38E-08 6.19E+03 2.41E+05 2 13.3 6.65 0.15 0.61 0.72 1.06 1.19E-06 2.30E-04 7.72 1.16
1.16E-09 1.52E-04 6.58E+03 3.90E-06 2.73E+01 1.06E+03 2 16.6 8.30 0.12 0.05 0.83 1.07 2.52E-04 5.44E-04 7.40 0.89
1.47E-09 9.47E-05 1.06E+04 2.43E-06 4.38E+01 1.71E+03 2 16.6 8.30 0.12 0.11 0.85 1.07 1.59E-04 2.06E-04 7.86 0.95
1.70E-09 7.08E-05 1.41E+04 1.82E-06 5.86E+01 2.28E+03 2 16.6 8.30 0.12 0.15 0.82 1.07 1.16E-04 1.77E-04 8.23 0.99
5.00E-09 8.26E-06 1.21E+05 2.12E-07 5.03E+02 1.96E+04 2 16.6 8.30 0.12 0.46 0.74 1.07 1.21E-05 2.21E-04 9.44 1.14
1.00E-08 2.09E-06 4.78E+05 5.37E-08 1.98E+03 7.73E+04 2 16.6 8.30 0.12 0.53 0.76 1.07 3.16E-06 9.83E-05 9.32 1.12
1.80E-08 6.60E-07 1.52E+06 1.69E-08 6.29E+03 2.45E+05 2 16.6 8.30 0.12 0.56 0.76 1.07 9.95E-07 1.00E-04 9.31 1.12
1.16E-09 1.52E-04 6.58E+03 3.90E-06 3.29E+01 1.28E+03 2 20 10.00 0.10 0.04 0.92 1.06 1.91E-04 2.71E-04 8.78 0.88
1.47E-09 9.47E-05 1.06E+04 2.43E-06 5.28E+01 2.06E+03 2 20 10.00 0.10 0.09 0.88 1.06 1.15E-04 1.70E-04 9.36 0.94
1.70E-09 7.08E-05 1.41E+04 1.82E-06 7.06E+01 2.75E+03 2 20 10.00 0.10 0.13 0.87 1.06 8.42E-05 1.24E-04 9.50 0.95
5.00E-09 8.26E-06 1.21E+05 2.12E-07 6.05E+02 2.36E+04 2 20 10.00 0.10 0.41 0.80 1.06 8.99E-06 8.93E-05 10.69 1.07
1.00E-08 2.09E-06 4.78E+05 5.37E-08 2.39E+03 9.31E+04 2 20 10.00 0.10 0.50 0.77 1.06 2.20E-06 1.71E-04 10.93 1.09
1.50E-08 9.42E-07 1.06E+06 2.42E-08 5.31E+03 2.07E+05 2 20 10.00 0.10 0.50 0.79 1.06 1.02E-06 8.05E-05 10.70 1.07
1.16E-09 1.52E-04 6.58E+03 3.90E-06 4.94E+01 1.92E+03 2 30 15.00 0.07 0.03 1.00 1.06 9.25E-05 2.57E-04 11.38 0.76
1.47E-09 9.47E-05 1.06E+04 2.43E-06 7.92E+01 3.09E+03 2 30 15.00 0.07 0.06 1.00 1.06 5.76E-05 1.38E-04 12.20 0.81
1.70E-09 7.08E-05 1.41E+04 1.82E-06 1.06E+02 4.12E+03 2 30 15.00 0.07 0.09 1.00 1.06 4.31E-05 9.44E-05 12.72 0.85
5.00E-09 8.26E-06 1.21E+05 2.12E-07 9.08E+02 3.54E+04 2 30 15.00 0.07 0.29 0.92 1.06 4.60E-06 7.86E-05 13.82 0.92
1.00E-08 2.09E-06 4.78E+05 5.37E-08 3.59E+03 1.40E+05 2 30 15.00 0.07 0.35 0.90 1.06 1.15E-06 8.69E-05 14.06 0.94
1.20E-08 1.46E-06 6.85E+05 3.75E-08 5.14E+03 2.00E+05 2 30 15.00 0.07 0.36 0.91 1.06 8.09E-07 7.67E-05 13.84 0.92
1.16E-09 1.52E-04 6.58E+03 3.90E-06 2.29E+01 8.91E+02 2.1 13.9 6.62 0.15 0.06 0.83 1.06 3.76E-04 5.04E-04 6.42 0.97
1.47E-09 9.47E-05 1.06E+04 2.43E-06 3.67E+01 1.43E+03 2.1 13.9 6.62 0.15 0.13 0.79 1.06 2.24E-04 3.71E-04 6.61 1.00
1.70E-09 7.08E-05 1.41E+04 1.82E-06 4.91E+01 1.91E+03 2.1 13.9 6.62 0.15 0.18 0.77 1.06 1.63E-04 3.38E-04 6.89 1.04
5.00E-09 8.26E-06 1.21E+05 2.12E-07 4.21E+02 1.64E+04 2.1 13.9 6.62 0.15 0.52 0.70 1.06 1.73E-05 3.67E-04 7.91 1.20
1.00E-08 2.09E-06 4.78E+05 5.37E-08 1.66E+03 6.47E+04 2.1 13.9 6.62 0.15 0.60 0.71 1.06 4.45E-06 2.62E-04 7.67 1.16
2.00E-08 5.37E-07 1.86E+06 1.38E-08 6.47E+03 2.52E+05 2.1 13.9 6.62 0.15 0.63 0.71 1.06 1.14E-06 2.83E-04 7.72 1.17
1.16E-09 1.52E-04 6.58E+03 3.90E-06 3.29E+01 1.28E+03 2.25 20 8.89 0.11 0.06 0.88 1.07 2.06E-04 2.87E-04 8.32 0.94
1.47E-09 9.47E-05 1.06E+04 2.43E-06 5.28E+01 2.06E+03 2.25 20 8.89 0.11 0.12 0.85 1.07 1.24E-04 1.87E-04 8.70 0.98
1.70E-09 7.08E-05 1.41E+04 1.82E-06 7.06E+01 2.75E+03 2.25 20 8.89 0.11 0.16 0.83 1.07 9.02E-05 1.67E-04 8.84 0.99
5.00E-09 8.26E-06 1.21E+05 2.12E-07 6.05E+02 2.36E+04 2.25 20 8.89 0.11 0.47 0.74 1.06 9.44E-06 2.19E-04 10.21 1.15
1.00E-08 2.09E-06 4.78E+05 5.37E-08 2.39E+03 9.31E+04 2.25 20 8.89 0.11 0.54 0.74 1.06 2.39E-06 2.08E-04 10.04 1.13
1.50E-08 9.42E-07 1.06E+06 2.42E-08 5.31E+03 2.07E+05 2.25 20 8.89 0.11 0.55 0.76 1.06 1.11E-06 1.20E-04 9.87 1.11
1.16E-09 1.52E-04 6.58E+03 3.90E-06 2.19E+01 8.52E+02 2.5 13.3 5.32 0.19 0.09 0.77 1.06 4.55E-04 7.11E-04 5.61 1.05
1.47E-09 9.47E-05 1.06E+04 2.43E-06 3.51E+01 1.37E+03 2.5 13.3 5.32 0.19 0.17 0.74 1.06 2.71E-04 6.23E-04 5.90 1.11
1.70E-09 7.08E-05 1.41E+04 1.82E-06 4.69E+01 1.83E+03 2.5 13.3 5.32 0.19 0.22 0.72 1.06 1.98E-04 5.83E-04 6.03 1.13
5.00E-09 8.26E-06 1.21E+05 2.12E-07 4.03E+02 1.57E+04 2.5 13.3 5.32 0.19 0.55 0.68 1.05 2.18E-05 4.50E-04 6.48 1.22
1.00E-08 2.09E-06 4.78E+05 5.37E-08 1.59E+03 6.19E+04 2.5 13.3 5.32 0.19 0.63 0.68 1.05 5.54E-06 4.18E-04 6.35 1.19
2.00E-08 5.37E-07 1.86E+06 1.38E-08 6.19E+03 2.41E+05 2.5 13.3 5.32 0.19 0.65 0.69 1.05 1.43E-06 3.84E-04 6.33 1.19
1.16E-09 1.52E-04 6.58E+03 3.90E-06 2.73E+01 1.06E+03 2.5 16.6 6.64 0.15 0.08 0.81 1.06 3.05E-04 4.61E-04 6.83 1.03
1.47E-09 9.47E-05 1.06E+04 2.43E-06 4.38E+01 1.71E+03 2.5 16.6 6.64 0.15 0.15 0.77 1.06 1.81E-04 3.84E-04 7.20 1.08
1.70E-09 7.08E-05 1.41E+04 1.82E-06 5.86E+01 2.28E+03 2.5 16.6 6.64 0.15 0.20 0.76 1.06 1.33E-04 3.12E-04 7.19 1.08
5.00E-09 8.26E-06 1.21E+05 2.12E-07 5.03E+02 1.96E+04 2.5 16.6 6.64 0.15 0.53 0.70 1.06 1.43E-05 3.59E-04 7.86 1.18
1.00E-08 2.09E-06 4.78E+05 5.37E-08 1.98E+03 7.73E+04 2.5 16.6 6.64 0.15 0.58 0.72 1.05 3.72E-06 1.83E-04 7.61 1.15
1.80E-08 6.60E-07 1.52E+06 1.69E-08 6.29E+03 2.45E+05 2.5 16.6 6.64 0.15 0.61 0.72 1.05 1.17E-06 1.95E-04 7.66 1.15
1.16E-09 1.52E-04 6.58E+03 3.90E-06 3.29E+01 1.28E+03 2.5 20 8.00 0.13 0.07 0.84 1.06 2.20E-04 3.04E-04 7.85 0.98
1.47E-09 9.47E-05 1.06E+04 2.43E-06 5.28E+01 2.06E+03 2.5 20 8.00 0.13 0.14 0.81 1.06 1.32E-04 2.03E-04 7.94 0.99
1.70E-09 7.08E-05 1.41E+04 1.82E-06 7.06E+01 2.75E+03 2.5 20 8.00 0.13 0.19 0.79 1.06 9.56E-05 2.16E-04 8.36 1.05
5.00E-09 8.26E-06 1.21E+05 2.12E-07 6.05E+02 2.36E+04 2.5 20 8.00 0.13 0.48 0.75 1.06 1.05E-05 1.26E-04 8.85 1.11
1.00E-08 2.09E-06 4.78E+05 5.37E-08 2.39E+03 9.31E+04 2.5 20 8.00 0.13 0.56 0.73 1.06 2.62E-06 1.79E-04 9.11 1.14
1.50E-08 9.42E-07 1.06E+06 2.42E-08 5.31E+03 2.07E+05 2.5 20 8.00 0.13 0.57 0.74 1.06 1.20E-06 1.35E-04 8.92 1.11
1.16E-09 1.52E-04 6.58E+03 3.90E-06 2.19E+01 8.52E+02 3 13.3 4.43 0.23 0.12 0.74 1.06 5.21E-04 9.18E-04 4.59 1.04
1.47E-09 9.47E-05 1.06E+04 2.43E-06 3.51E+01 1.37E+03 3 13.3 4.43 0.23 0.20 0.71 1.06 3.12E-04 8.70E-04 5.13 1.16
1.70E-09 7.08E-05 1.41E+04 1.82E-06 4.69E+01 1.83E+03 3 13.3 4.43 0.23 0.26 0.69 1.06 2.28E-04 8.62E-04 5.24 1.18
5.00E-09 8.26E-06 1.21E+05 2.12E-07 4.03E+02 1.57E+04 3 13.3 4.43 0.23 0.58 0.66 1.06 2.53E-05 7.55E-04 5.46 1.23
1.00E-08 2.09E-06 4.78E+05 5.37E-08 1.59E+03 6.19E+04 3 13.3 4.43 0.23 0.65 0.67 1.06 6.50E-06 6.18E-04 5.34 1.21
2.00E-08 5.37E-07 1.86E+06 1.38E-08 6.19E+03 2.41E+05 3 13.3 4.43 0.23 0.67 0.67 1.06 1.66E-06 7.08E-04 5.37 1.21
1.16E-09 1.52E-04 6.58E+03 3.90E-06 2.73E+01 1.06E+03 3 16.6 5.53 0.18 0.11 0.76 1.05 3.44E-04 6.45E-04 6.03 1.09
1.47E-09 9.47E-05 1.06E+04 2.43E-06 4.38E+01 1.71E+03 3 16.6 5.53 0.18 0.19 0.73 1.05 2.07E-04 4.96E-04 6.11 1.10
1.70E-09 7.08E-05 1.41E+04 1.82E-06 5.86E+01 2.28E+03 3 16.6 5.53 0.18 0.25 0.71 1.05 1.50E-04 5.52E-04 6.43 1.16
5.00E-09 8.26E-06 1.21E+05 2.12E-07 5.03E+02 1.96E+04 3 16.6 5.53 0.18 0.56 0.68 1.05 1.67E-05 4.33E-04 6.69 1.21
1.00E-08 2.09E-06 4.78E+05 5.37E-08 1.98E+03 7.73E+04 3 16.6 5.53 0.18 0.62 0.69 1.05 4.28E-06 3.58E-04 6.59 1.19
1.80E-08 6.60E-07 1.52E+06 1.69E-08 6.29E+03 2.45E+05 3 16.6 5.53 0.18 0.64 0.69 1.05 1.35E-06 3.76E-04 6.62 1.20
1.16E-09 1.52E-04 6.58E+03 3.90E-06 3.29E+01 1.28E+03 3 20 6.67 0.15 0.10 0.79 1.05 2.47E-04 4.31E-04 7.00 1.05
1.47E-09 9.47E-05 1.06E+04 2.43E-06 5.28E+01 2.06E+03 3 20 6.67 0.15 0.18 0.76 1.05 1.47E-04 3.83E-04 7.31 1.10
1.70E-09 7.08E-05 1.41E+04 1.82E-06 7.06E+01 2.75E+03 3 20 6.67 0.15 0.23 0.74 1.05 1.08E-04 3.35E-04 7.38 1.11
5.00E-09 8.26E-06 1.21E+05 2.12E-07 6.05E+02 2.36E+04 3 20 6.67 0.15 0.53 0.71 1.05 1.21E-05 2.21E-04 7.71 1.16
1.00E-08 2.09E-06 4.78E+05 5.37E-08 2.39E+03 9.31E+04 3 20 6.67 0.15 0.62 0.69 1.05 2.98E-06 3.61E-04 7.97 1.19
1.50E-08 9.42E-07 1.06E+06 2.42E-08 5.31E+03 2.07E+05 3 20 6.67 0.15 0.62 0.71 1.05 1.38E-06 2.33E-04 7.72 1.16
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